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Introduction
Problem

• Traditional medical practice produces an 
independent narrative report for each exam.

• Information continuity only exists when a 
radiologist (or other physician) explicitly 
dictates a comparison of prior findings to 
current observations. 
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Radiology reports are disconnected from each other as well as from pathology and treatment information.



Solution

• A longitudinal patient record (LPR) integrates multidisciplinary data into a comprehensive patient history, 
but implementing an LPR is challenging due to the pervasive nature of unstructured content. 
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• A solution is to use interactive multimedia reporting (IMR) with discrete data elements that can 
communicate a patient’s health status via graphs, tables, and hyperlinked content. 

Interactive Multimedia Report

Longitudinal patient record displays medical events over a lifetime.
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Methods
• A longitudinal patient record starts with the creation of structured data:

1. Medical events (e.g., radiology, pathology, treatments) are recorded.

2. Information is tagged with metadata describing the anatomical location of each event using natural 
language processing referenced to an ontology. The ontology accounts for synonyms/synoptic phrases 
to enable uniform communication when an event is described by variable terminology.

3. The IMR is assembled with related information linked in timelines, and the IMR is then incorporated 
into an LPR. The IMR process is applicable to radiology, pathology, and treatment events.

1 - Record 
event

A metastasis 
is identified in

liver segment 4.

2 - Tag with metadata

Natural language processing labels events 
with metadata organized by an ontology. 

3 - Assemble IMR report
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Anatomical Finding = 
Timeline of connected events



Filter data for specific needs

• The LPR presents integrated 
multidisciplinary data over a 
patient’s lifetime which supports 
information continuity. 

• As a user creates IMR reports and 
links findings, the LPR highlights 
previous findings so that they are 
not overlooked. 

• LPRs can be large depending on 
the number of integrated exams 
and findings, but it can be filtered 
to show specific anatomy, 
diseases, and/or time intervals.
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Patient with cervical carcinoma 
and 87 findings from the entire body

Filtered for abdominal lymph nodes

Filtered for cervix



Asynchronous data entry

• Findings can be added to an IMR report after its initial creation, and IMR reports can be added to 
the LPR from earlier dates as additional data becomes available to achieve information continuity.
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Medical events (radiology, pathology, treatments) can be added to an LPR 
in retrospect as additional information becomes available.



Compliance checks

• Compliance checks are automatically performed to warn a user when unrelated data is added to a 
finding timeline (e.g., when anatomy differs or when side/gender mismatch occurs).

• Furthermore, the radiology-pathology-treatment correlation can help to mitigate medical errors.
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The user is alerted to anatomy mismatch
during IMR report creation.

Connected data mitigates errors. For example, when 
a lymph node is biopsied, but path calls it kidney.



Data mining

• Structured data enables sophisticated data mining. 

• Patient cohorts can be created from LPRs for the following:
• Support clinical trials
• Generate real-world evidence for regulatory decision-making
• Determine medical outcomes
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Identify patients with lung mets 
but NOT liver mets.



Results
• The system has been used to create:

• 3,902 longitudinal patient records containing …
• 25,266 findings comprising …
• 77,833 events of connected information.

• The system currently supports 61 clinical trials 
evaluating the efficacy of cancer treatments.

9LPR supports clinical trials with disease response assessment.
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Discussion
• A longitudinal patient record connects multidisciplinary 

data to efficiently communicate a patient’s medical history 
and health status. 

• Benefits include:

1. Efficient access to information at the point of care

2. Information continuity across exams and specialties

3. Mitigation of medical record errors 

4. Drive towards complete disease analysis

5. Determination of medical outcomes

• An LPR represents an evolution in medical reporting.
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Longitudinal patient record connects 
information to better tell a patient’s story.

For more information, please contact:  dvining@mdanderson.org
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